永磁悬浮转子在心脏泵和其它旋转机械中达到稳定平衡的方法 by Qian, Kun-xi




Methods of stabilizing a permanent maglev rotator in heart 
pumps and other rotary machines   
QIAN Kun-xi 
Biomedical Engineering Institute of Jiangsu University, Zhenjiang, P.R.China 
Received: Sep 26, 2014  Accepted: Oct 10, 2014  Published: Oct 30, 2014 
DOI: 10.14725/gjccd.v2n3a831 URL: http://dx.doi.org/10.14725/gjccd.v2n3a831 
This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted u
se, distribution, and reproduction in any medium, provided the original work is properly cited. 
Abstract  
Permanent maglev rotator in a rotary machine could be stabilized according to the author’s experiences, by use of a non-PM (permane
nt magnetic) force acting together with the PM force, and a non-PM bearing functioning together with the PM bearing, or a so-called g
yro-effect which can stabilize all rotators including permanent maglev rotator. This paper presents both axially and radially driven per
manent maglev centrifugal heart pumps, as well as a permanent maglev turbine machine and an industrially used permanent maglev ce
ntrifugal pump. In all this devices permanent maglev rotators achieve stable equilibrium by different approaches described in detail. Fi
nally, the principle exhibition of gyro-effect and the route chart to stabilization of permanent maglev rotator are presented. 
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图2：径向驱动离心血泵（左）和它的原理图（右）[12] 





        
                                 图3：轴向驱动离心血泵（左）和它的原理图（右） 
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1 转子轴线；2 定子磁钢；3 转子磁钢；4 定子磁钢 
图 6 表明空气压缩机移除后的前 500ms，转子偏心度（0.09～0.13mm）小于转子和定子之间的间
隙（0.15mm）。就是说转子只在前 500ms 悬浮。由于模型的螺旋桨叶片受空气阻力的作用，速度快速
下降，转子的悬浮也快速被破坏。 
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